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Abstract:  There is a vast amount of existing literature that has empirically scrutinized whether or 
not community water projects have the ability to mitigate diarrheal disease. A strong and persistent 
belief thinks that community water projects do have the means, however, over the decades 
empirical work commonly finds this to simply not be true.  This study expands the research 
question to the Solomon Islands.  The research tests the hypothesis using a differences-in-
differences identification strategy by utilizing the government’s staggered timing rollout of 
community water subprojects with whether or not a village received a community water subproject 
to test for a program effect.  The research does not, however, find a statistically significant RDP 
water subproject effect on child diarrhea.  Instead rather only a statistically significant correlation 
can be suggested.  Alternatively, the research then explores plausible outcomes that could have also 
been affected by RDP water subprojects that are correlated and controlled for in the child diarrhea 
model to try and gain traction on explaining the non-effect child diarrhea results.  The analysis on 
the sub-outcomes also concludes little significant effects.  The results find suggest that households 
living in villages that received a water subproject are 27 percent more likely to consume water from 
an improved water source in the dry season, and that the time to fetch water could have been cut by 
nearly half.  Although the results suggest that RDP water subprojects affected these two outcomes 
the analysis overall struggles to find statistical significance to be able to identify changes and 
determinants of child diarrhea.   
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1. Introduction 
 
Can communal water projects be associated with having a curbing effect on diarrheal disease 
in children under the age of five?  In previous decades, and even still today, policy actions 
that have targeted the improving of rural communities’ water supply understand it to be an 
effective measure for mitigating negative health effects related to inadequate water supplies 
(Cutler and Miller, 2005; Watson, 2006).  With a known correlation between child diarrhea 
and poor water quality, improving water conditions from an epidemiological perspective 
should have more of a unanimous effect than other intervention measures (Zwane and 
Kremer, 2007).  Although, over the decades a greater proportion of research on the topic 
find community water projects to have little to no impact.  Furthering the research question 
this paper investigates the Solomon Islands Rural Development Program’s water subprojects.     
In many of the developing regions in the world, diarrheal disease is a major health 
concern.  The World Health Organization (WHO) estimates that diarrheal disease is the 
second leading cause of death in children under the age of five, and that the disease is 
estimated to take approximately 760,00 children’s lives each year.  Globally, WHO 
recognizes that there are nearly 1.7 billion cases of diarrheal disease each year, but a 
significant share of those cases are preventable if drinking water, sanitation and hygiene 
conditions become adequate.  
 In the Solomon Islands drinking water, sanitation and hygiene behavior is not 
commonly observed to be adequate.  From a 2007 Solomon Islands Demographic and 
Health Survey: 9.4 percent of all children under the age of five were reported to having 
significant diarrheal episodes, and that a concerning amount of those cases were likely 
diarrheal disease.   
 From 2008 to 2013 the Solomon Islands national government piloted a Rural 
Development Program (RDP) that provided infrastructure related subprojects to rural 
communities that lack basic infrastructure.  Per village request the greatest share of 
subprojects were water related.  Over the course of the program, RDP provided 
infrastructure subprojects to villages over 3 cycle rounds.  Following the end of cycle 3, the 
World Bank elected for a process evaluation to research for the program’s effects.  One 
outcome the World Bank became interested in researching was child diarrhea.  
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 In July & August of 2013 the process evaluation gathered data on a total of 80 
randomly selected RDP subproject recipients across all 3 cycle rounds.  With the data 
collected from the process evaluation I apply a differences-in-differences (DD) identification 
strategy to empirically test for whether RDP water subprojects had an effect on child 
diarrhea.  The DD strategy estimates for the effect on children from households living in a 
village that received a water subproject, by interacting whether or not the village received an 
RDP water subproject, with the cycle round in which the village received it’s RDP water 
subproject.   
 Then the analysis investigates for program effects on outcomes that predict child 
diarrhea.  By testing for program effects on outcomes that determine child diarrhea the 
analysis can better explain the change or non-change in child diarrhea.  Continuing to apply 
the DD strategy, the paper examines for program effects on a.) the heightened likelihood 
that a household consumes water from an improved water source; b.) a lower time likelihood 
for a household to collect water; c.) a higher likelihood that a household’s water source’s 
supply has increased; d.) the improved likelihood in a household’s hand washing behaviors 
prior to handling food.    
 The analysis finds inconclusive evidence to suggest that RDP water subprojects effected 
child diarrhea.  The program effect result instead suggests that the longer a village has been 
exposed to an RDP water subproject the higher the likelihood that a child will suffer from 
chronic diarrhea.  Moreover, this estimated positive effect is likely reflecting the fact that 
villages that received their water subproject in cycle 1 were preferentially selected to receive 
their water subproject earlier on, due to receiving the poorest infrastructure quality ratings, 
and thus the positive program effect estimate is reflecting these villages to still be relatively 
more underdeveloped.  Overall, the analysis rather can only conclude that a correlation may 
exist between RDP water subprojects and a lower rate of child diarrhea in the range of 8 to 
11 percent.  
 Furthermore, the analysis on the outcomes that predict child diarrhea, program effects 
are only found on improving the likelihood that a household consumes water from an 
improved water source by 27 percent, and that the time it takes to fetch water in the dry 
season is likely lower by approximately 50 percent.  Alternatively, no program effects were 
found on improving water sources’ supply or hand washing behavior.  
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 Finally, these outcomes with the exception of hand washing behavior were not found to 
be statistically correlated with child diarrhea, and thus the paper gained little traction in 
determining why child diarrhea did not change.  Overall, the analysis struggled in having 
consistent child diarrhea data, and likely the research was compromised in result.   
The paper is organized as follows.  Section 2 reviews the literature relevant to the 
topic.  Section 3 provides the methodology and models.  Section 4 presents the data results.  
Section 5 summarizes what the research has discovered, how the findings compare to the 
literature and what are the takeaways.   
 
2. Literature Review 
 
2.1 Epidemiology 
 WHO defines diarrheal disease as “the passage of three or more loose or liquid stools per 
day (or more frequent passage than is normal for the individual).”  If diarrheal disease is 
acute it can likely lead to severe dehydration, persistent diarrhea, and malnutrition, which 
malnutrition in turn heightens the risk to more acute illness and even mortality (WHO, 2014).   
Diarrhea is generally a symptom of infections caused by a host of bacterial, viral and 
parasitic organisms. The most common vector for people to inadvertently consume 
infectious pathogens is through ingesting contaminated water, however, infrequent hygiene 
practices and poor sanitation conditions exacerbate the probability.  Guerrant et al. (2002); 
Kosek, Bern and Guerrant, (2003); Parashar et al. (2003) and a much larger body of research 
suggests that diarrheal disease will remain pervasive in any setting where water, sanitation 
and hygiene conditions are all inadequate.      
 
2.2 The Importance of Hand Washing 
Hand washing tendencies are a significant predictor of child diarrhea.  Alternatively 
when hand washing with soap is practiced regularly the likeliness of acquiring acute diarrheal 
symptoms is substantially lowered.  Luby et al. (2004) in Karachi, Pakistan conducted a 
cluster-randomized trial to study the effects of a hand-washing campaign on malnourished 
children.  The campaign was estimated to have caused 39 percent fewer days of diarrhea 
compared with the control group following the first year of intervention compliance; and 
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following the second year the percentage of fewer days nearly doubled.  In a randomized 
control trial conducted in Bangladesh, Kahn (1982) estimated a 67 percent reduction in 
shigella1 reinfection rates following treatment exposure to a hand washing campaign that 
included the provision of soap and a clean water storage container.  Similarly, Han and 
Hlaing (1989) determined a 40 percent decline in diarrhea in children under the age of two 
following hand washing education and soap provision to a random sample of mothers in 
Yangon, Burma.     
In 2008, concluding the RDP baseline survey the final report highlights that 
sanitation projects were not significantly requested due to other more important project 
priorities, however, the report also suggests that sanitation projects were not requested due 
to a “lack of correct knowledge on hygiene” (McMurray, 2008).  
 
2.3 Public Water Intervention 
In preventing diarrheal disease, as well as overall child mortality large-scale water and 
sanitation interventions are recognized as the most effective combatant measures. Cutler and 
Miller (2005) use historical variation in water filtration and chlorination technology adoption 
across U.S. cities to estimate the contribution they had in reducing child mortality.  The 
authors find that clean water was responsible for nearly half the decline in adult mortality, 
and nearly two-thirds of the reduction in child mortality.  Remaining in the U.S. context, 
Watson (2006) also finds a dramatic decline in infant mortality following water and 
sanitation intervention on Native American reservations from 1960 – 1998.  
Although the empirical evidence above supports the effectiveness of private water 
and sanitation provisioning, achieving the same scale of private ownership in a rural 
community in a developing country is a far cry.  Geography and limited government budgets 
tend to undermine the feasibility.  To circumvent this common undermining, rural 
communities are often, instead, only provisioned and or upgraded at the community level.  
However, achieving the same level of significant health affects, Cutler and Miller (2005) and 
Watson (2006) ascertains are not the same.   
In additions, since water and sanitation are more often than not supplied at the 
community level in rural communities in developing countries a countless amount of 
                                                      
1 Shigella is a genus of bacteria that is a major cause of diarrhea and dysentery – diarrhea with blood and mucus 
found in the stools (WHO, 2013). 
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empirical research has tested for the effectiveness of community water projects on mitigating 
negative health outcomes.  The literature finds, however, limited evidence to suggest that 
they do.  Esrey et al. (1991) and Esrey (1996) are two proponent meta analyses that suggest 
community water projects lack the ability, and irrespective of the adequacy of communities’ 
sanitation conditions.   
Alternatively, Zwane and Kremer (2007) hypothesize that the ineffectiveness of 
community water projects to mitigate adverse health outcomes is to a high degree related to 
the water being re-contaminated when being transported and stored in the home.  In a 
systematic review of the literature on water source contaminations, Wright, Gundry and 
Conroy (2004) support Zwane and Kreme’s hypothesis, as they repeatedly find unequal 
pathogen counts between the two points.  Furthermore, Wright, Gundry and Conroy 
suggest rather that community water sources are likely not the culprit for high contamination 
rates, but instead human error results in drinking water becoming re-contaminated.  
From an epidemiology perspective acute diarrhea is considered more of a water-
washed disease than a water-borne disease.  That is there is a higher chance of acquiring 
diarrheal disease from poor hygiene conditions than there is from consuming pathogen-
contaminated water (Zwane and Kremer, 2007).  Therefore, Zwane and Kremer insinuate 
that public expenditures targeting water quantity upgrades will have a higher likelihood of 
altering negative health conditions than public expenditures targeting water quality upgrades; 
therefore suggesting that the Solomon Islands RDP water subprojects will have greater odds 
of wielding an effect on child diarrhea.   
 
2.4 The Theory of Change in Diarrheal Disease  
 Theorizing that a community water project has the ability to change child diarrhea, 
adequate water and human behavior must first experience a change.  Stanton et al. (1992) 
asserts that these outcomes are required to experience a change if child diarrhea is to also 
alter.  Following the analysis on child diarrhea the research tests for changes in: a.) improved 
water source use; b.) the time to fetch water; c.) adequate water supply at the source; and d.) 
hand washing behavior.  This sub-analysis will provide better traction for explaining the 
child diarrhea results.  
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3. Methodology 
 
3.1 The Data  
The empirical analysis that is conducted utilizes data that comes from the Solomon Islands 
RDP process evaluation.  The process evaluation sampled only recipient villages of an RDP 
infrastructure subproject across all 3 cycle rounds prior to the process evaluation.  In total, 
80 villages were sampled from 4 provinces: Malaita, Western, Choiseul and Temotu.  For 
each village sampled the process evaluation included a.) 1 community-structured activity; b.) 
10 randomly selected respondents to answer a household survey; and c.) 1 community 
leaders survey.  Prior to sampling each village the research team communicated to the 
community the expected arrival date, and requested that every household in the village be 
represented to increase the sampling pool.  
To test for the research objectives the household survey, the community leaders 
survey and RDP baseline village level infrastructure quality rating scores are merged together.  
The household survey provided the bulk of the data as the research measures for water 
subproject implications at the household level.  The community leaders survey links the type 
of RDP project each village received with the cycle round that the village received its project 
to the household level data.  Finally, village level RDP baseline infrastructure quality ratings 
are included due to concerns about endogeneity.  RDP subprojects were preferentially 
assigned to villages that received relatively poorer infrastructure quality ratings, and thus, this 
preferential assignment is  controlled for.   
In addition, since RDP subprojects were not randomly assigned but more 
preferentially assigned, based on a village’s pre-RDP infrastructure quality rating scores, the 
analysis must take these ratings into account to control for concerns about bias.  Moreover, 
the villages that received the poorest infrastructure quality ratings tended to receive their 
requested RDP subproject earlier, and therefore, if not controlled for the results for program 
effects, could bias the results by plausibly absorbing a catch-up effect. Finally, RDP 
subprojects were not solely determined by the baseline infrastructure quality ratings. Instead, 
their influence on project assignment was significant, and the analysis controlling for the 
ratings is the analysis’s best effort to circumvent the concerns about endogeneity.  
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3.2 Differences-in-Differences Identification Strategy 
To test for treatment effects a differences-in-differences (DD) identification strategy 
is applied.  The DD strategy uses the fact that RDP water subprojects were deployed at 
staggered times (cycle rounds), and thus reflects varying time exposures to completed RDP 
water subprojects.  This treatment rollout time variation is interacted with whether or not a 
village received a water subproject to utilize an interaction term that estimates for the RDP 
water subproject effect.  
 
5. Summary Statistics   
 
The total sample size applicable to the research object varies from 447 to 476 household 
observations depending on which outcome is being regressed on.  Testing for child diarrhea, 
however, the total sample size drops to 187 observations, since only households that have a 
child in the 0 to 5-age range are applicable.  The sample size of households from a village 
that received an RDP water subproject is 169, and the comparison sample size- all other 
households from village that did not received an RDP water subproject is 315.  In 
percentage terms just over 50 percent of households sampled are from a village that received 
an RDP water subproject.       
Breaking down the total sample size by water subproject and non-water subproject 
status and cycle number, in cycle 1: 84 households were sampled from villages that received 
a water subproject; in cycle 2: 58; and in cycle 3: 27.  Conversely, in cycle 1: 209 households 
were sampled from villages that did not receive a water subproject; in cycle 2: 76 and in cycle 
3: 30.  In terms of the sample size balance, the sample is more skewed toward the earlier 
cycle rounds.  Furthermore, the relatively smaller sample size for cycle 3 is the result of a low 
number of the sampled villages holding baseline data on their infrastructure quality scores, 
which discussed previously is to control for potential biased effect estimates.     
In table 1 below there are only a few concerning statistically significant characteristic 
differences between the water subproject treated villages and the non-water subproject 
control villages.  The statistically significant characteristic differences common across all 
cycles shows that more households from the non-water subproject villages tend to consume 
water from an improved water source.  This seems understandable given that villages that 
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requested an RDP water subprojects chose them in spite of having inadequate water 
infrastructure prior to RDP.  Although more households from villages that received a water 
subproject are reported to be consuming water from an unimproved water source there were 
no child diarrhea observations reported for cycles 2 and 3.  Moreover, in cycle 3 the majority 
of characteristics are statistically different, but to reemphasize the cycle 3 sample mean 
statistics are based on drastically lower sample sizes.  With the exception of cycle 3 the 
parallel trends assumption requirement for running a DD identification strategy is met. 
 
Table 1: Summary Statistics 
---Means with Standard Deviations in Parentheses---  
Variable Non-Water Subproject Means Water Subproject Means 
Cycle 1:    
Respondents Categorical Age 4.913 4.309 
   (1=<20, 2=<30, 3=<40, etc.) (1.429) (1.505) 
Household Size  5.574 5.738 
   Improved Water Source 0.349 0.238 
   (0=no, 1=yes) (0.478) (0.428) 
Improved Toilet 0.118 0.143 
  (0=no, 1=yes) (0.323) (0.352) 
Hand Washing: Food  1.647 1.554 
  (1=never, 2=sometimes, 3=always) (0.673) (0.524) 
No. Time to Fetch Water Per Day 2.225 2.539 
 (0.991) (0.720) 
Time to Fetch Water  23.200 27.414 
  (Minutes) (38.055) (51.586) 
Enough Water Availability  2.368 2.345 
  (1=never, 2=sometimes, 3=always) (0.786) (0.649) 
Child Diarrhea  0.102 0.059 
   (0=no, 1=yes) (0.304) (0.239) 
Cycle 2:   
Respondents Categorical Age 4.987 4.603 
   (1=<20, 2=<30, 3=<40, etc.) (1.390) (1.509) 
Household Size  5.447 5.034 
 (2.141) (2.465) Improved Water Source 0.411 0.143 
   (0=no, 1=yes) (0.495) (0.353) 
Improved Toilet 0.162 0.192 
  (0=no, 1=yes) (0.371) (0.398) 
Hand Washing: Food  1.578 1.465 
  (1=never, 2=sometimes, 3=always) (0.638) (0.503) 
No. Time to Fetch Water Per Day 2.242 2.047 
 (0.859) (0.975) 
Time to Fetch Water  23.746 25.773 
  (Minutes) (40.261) (36.105) 
Enough Water Availability  2.315 2.396 
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  (1=never, 2=sometimes, 3=always) (0.716) (0.528) 
Child Diarrhea  0.143 0.000 
   (0=no, 1=yes) (0.356) (0.000) 
Cycle 3   
Respondents Categorical Age 5.066 4.851 
   (1=<20, 2=<30, 3=<40, etc.) (1.617) (1.379) 
Household Size  5.100 6.444 
 (2.440) (2.439) Improved Water Source 0.733 0.296 
   (0=no, 1=yes) (0.527) (0.465) 
Improved Toilet 0.000 0.296 
  (0=no, 1=yes) (0.000) (0.465) 
Hand Washing: Food  1.667 1.703 
  (1=never, 2=sometimes, 3=always) (0.547) (0.669) 
No. Time to Fetch Water Per Day 1.875 3.185 
 (0.537) (3.420) Time to Fetch Water  56.758 32.851 
  (Minutes) (55.255) (46.205) 
Enough Water Availability  2.000 2.037 
  (1=never, 2=sometimes, 3=always) (0.643) (0.587) 
Child Diarrhea  0.400 0.000 
   (0=no, 1=yes) 0.507 0.000 
 
Alternatively, table 2 below provides the mean statistic differences in cycle numbers 
in the outcomes of interest with the addition of improved sanitation across the two 
identified groups separately.  All the statistically different mean comparisons for both groups 
are found when cycle 3 outcomes are being compared.  In the non-water subproject control 
villages all outcomes with the exception of hand washing behavior are statistically different.  
Referencing only villages that received a water subproject there are statistically 
distinguishable mean differences in improved water source, enough water availability (water 
supply), improved toilet use and hand washing.  The higher means for the given outcome 
and cycle are mixed- that is more household from cycle 3 report to consume water from an 
improved source, and tend to wash their hands more frequently; while cycle 2 households 
report their water sources to have a greater water supply.  Ultimately, households from cycle 
3 villages are generally found to live in better conditions, and alludes to the fact of why these 
villages did not receive their RDP water subproject till cycle 3.  In summary, for villages that 
received a water subproject there are no reported cases of child diarrhea in cycles 2 and 3, 
and thus poses a concern that the DD strategy will be impeded when testing for the program 
effect on child diarrhea, as there are no differences in means to compared for the 3 cycle 
rounds.  (See appendix for bar graphs with standard errors on the outcomes tested. 
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Table 2: Summary T-Statistics  
---Means with Standard Deviations in Parentheses---  
Variable Cycle 1 Cycle 2 Cycle 3 Cycle 1 vs. 
2 p-value  
Cycle 2 vs. 3 
p-value  
Cycle 1 vs. 3 
p-value  
    Water Subproject Villages:             
Improved Water Source 0.037 0.143 0.296 0.170 0.0992* 0.549 
   (0=no, 1=yes) (0.047) (0.047) (0.090)    
Improved Toilet 0.143 0.193 0.296 0.433 0.296 0.0723* 
   (0=no, 1=yes) (0.038) (0.053) (0.090)    
Time to Fetch Water  27.415 25.774 32.852 0.840 0.454 0.627 
  (Minutes) (5.697) (4.959) (8.892)    
Enough Water Availability  2.345 2.396 2.037 0.618 0.006*** 0.0304*** 
  (1=never, 2=sometimes, 3=always) (0.071) (0.069) (0.113)    
Hand Washing: Food  1.554 1.466 1.704 0.316 0.0717* 0.233 
  (1=never, 2=sometimes, 3=always) (0.058) (0.066) (0.129)    
Child Diarrhea  0.059 0.000 0.000 0.921 . 0.365 
   (0=no, 1=yes) (0.041) (0.000) (0.000)    
     Non-Water Subproject Villages:            
Improved Water Source 0.350 0.411 0.733 0.351 0.0027*** 0*** 
   (0=no, 1=yes) (0.033) (0.058) (0.082)    
Improved Toilet 0.118 0.162 0.000 0.330 0.0189*** 0.0476** 
   (0=no, 1=yes) (0.023) (0.043) (0.000)    
Time to Fetch Water  23.200 23.747 56.759 0.917 0.0011*** 0*** 
  (minutes) (38.055) (40.261) (10.261)    
Enough Water Availability  2.368 2.315 2.000 0.609 0.0378** 0.0150** 
  (1=never, 2=sometimes, 3=always) (0.054) (0.082) (0.117)    
Hand Washing: Food  1.647 1.579 1.667 0.443 0.509 0.881 
  (1=never, 2=sometimes, 3=always) (0.047) (0.073) (0.100)    
Child Diarrhea  0.102 0.143 0.400 0.548 0.0592 * 0.0018*** 
   (0=no, 1=yes) (0.031) (0.067) (0.131)       
* p≤.1; ** p≤.05; *** p≤.01 
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6. Child Diarrhea  
6.1 The Model 
 𝐶ℎ𝑖𝑙𝑑  𝐷𝑖𝑎𝑟𝑟ℎ𝑒𝑎!"=   𝛼 +   𝛽  (𝑊𝑎𝑡𝑒𝑟  𝑆𝑢𝑏𝑝𝑟𝑜𝑗𝑒𝑐𝑡 ∗ 𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟)!" + 𝛾  𝑊𝑎𝑡𝑒𝑟  𝑃𝑟𝑜𝑗𝑒𝑐𝑡!"+   𝛿  𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟!" +     𝜙  𝑇𝑜𝑡𝑎𝑙  𝑆𝑐𝑜𝑟𝑒!" + 𝜃  𝐼.𝑊. 𝑆!" + 𝛿  𝑇.𝐹.𝑊.!"+ 𝜏  𝐸𝑛𝑜𝑢𝑔ℎ!"+ 𝜆  𝐻.𝑊.𝐹.!"+ 𝜌  𝑋!!" +   𝜀   
 
In the equation above the program’s effect parameter is the term: Water Subproject*Cycle 
Number.  The interaction term can take on the products of 1 multiplied by 1, 2 or 3 if 
household i in village j received a water subproject, and multiplied by the cycle number (1, 2 
or 3) in which the village received its water subproject.  Alternatively, if household i in village 
j did not receive a water subproject, Water Subproject*Cycle Number will equal 0. Water Project 
and Cycle Number are also individually included to correctly specify the DD identification 
strategy.   
In addition, B.L.I. Score is the baseline infrastructure quality score control to mitigate 
program assignment bias.  X’ are the set of available household characteristic controls, 
I.W.D. is the indicator variable for whether or not a family consumes water in the dry season 
from an improved water source, T.F.W. is the log time to fetch water in the dry season, 
Enough is a 1-3 ordinal ranking for the household’s water source’s supply and H.W.F. is also 
a 1-3 ordinal ranking for the household’s hand washing tendencies before handling food.  To 
note, I.W.S., T.F.W., Enough and H.W.F are the outcomes that will be later tested for 
experiencing a change.  
 
6.2 The Results   
The regression results are presented in Table 3 below.  Applying a linear probability 
model (LPM) and clustering the standard errors at the village level the analysis is interested 
in a.) Did RDP water subproject effect child diarrhea?; b.) How do the effect results change 
when the endogenous sub analysis outcomes are removed from the regression?; c.) Do the 
robustness checks support or refute the effect estimates of specifications (1) and (2)?  
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Additionally, specification (3) includes the sub analysis’s outcomes: I.W.S, T.F.W., Enough 
and H.W.F., while specification (4) excludes them for the concern about endogeneity (See 
Table 3).  
Table 3:  
Dependent Variable: Child Diarrhea  
---Linear Probability Model, Clustered Standard Errors at Village Level---  
Variable DD Strategy  (1) 
DD Straetgy; Excluding 
Endogenous Outcomes 
(2) 
No DD 
Strategy 
(3)  
No DD Strategy; Excluding 
Endogenous Outcomes  
(4) 
Num. of Observations n=187         n=196 n=187               n=196 
Intercept 0.145 0.0788 0.261 0.172 
 (0.521) (0.558) (0.515) (0.564) 
Water Subproject Dummy 0.149 0.178 -0.0858 -0.112** 
 (0.122) (0.128) (0.0536) (0.0516) 
Cycle Number 0.0876** 0.111** - - 
 (0.0401) (0.0447)   
Water Subproject Dummy*Cycle Number -0.161** -0.195*** - - 
 (0.0614) (0.0686)   Improved Toilet 0.0836 0.0598 0.101 0.0692 
 (0.0831) (0.0761) (0.0786) (0.0709) 
No. Household Members 0.00112 0.000865 0.00183 0.00185 
 (0.0103) (0.01) (0.00983) (0.00987) 
Respondent’s Age -0.0139 -0.00781 -0.0169 -0.0118 
 (0.0289) (0.0242) (0.0287) (0.0246) 
Baseline Infrastructure Quality ratings Yes Yes Yes Yes 
Improved Water Source  -0.0387 - -0.0712 - 
 (0.0574)  (0.0572)  
Time to Fetch Water  0.00156 - 0.00291 - 
 (0.0197)  (0.0204)  
Enough Water  0.0357 - 0.03 - 
 (0.0399)  (0.0415) 
 
 
Hand Washing: Food  
 
 
Choiseul Province Dummy 
-0.048 
(0.032) 
 
-0.137* 
- 
 
 
-0.174* 
-0.057* 
(0.033) 
 
-0.061 
- 
 
 
-0.0827 
 (0.0786) (0.0868) (0.0815) (0.0786) 
Malaita Province Dummy 0.148 0.138 0.194 0.204 
 (0.107) (0.112) (0.117) (0.126) Temotu Province Dummy -0.118 -0.121 -0.0603 -0.0403 
 (0.0986) (0.0999) (0.106) (0.105) 
Adj R-Squared 0.165 0.156 0.142 0.12 
* p≤.1; ** p≤.05; *** p≤.01 
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The effect result in specification (1) is statistically significant at the 5 percent level, 
but estimates a positive 16-percentage point effect. The effect result suggests that a child from 
a village that received an RDP water subproject in an earlier cycle round has a 16 percent 
higher likelihood of experiencing diarrhea, and therefore, this finding counters the alternative 
hypothesis that the longer a child has been exposed to an RDP water subproject the lower 
the likelihood of experiencing severe diarrhea.  Thus, the effect results for specification (1), 
as well as specification (2), which also estimates a positive effect result, cannot be accepted 
as the true effect.  
As a robustness check, specifications (3) and (4) only test for RDP water subprojects’ 
correlation with child diarrhea and more conceivable results are identified. The results 
suggest that a child from a village that received an RDP water subproject has a lower 
(negative) probability of incurring severe diarrhea by 8 to 11 percentage points, and the 
statistic is significant in specification (4).  Conversely, the statistical significance in 
specification (3) is just shy of the 10 percent significance level by 0.016, and therefore, a 
power analysis is explored below to test specification (3)’s relative statistical significance.  
For a further look into specification (3)’s lack of considerable statistical significance 
to suggest that a relationship between RDP water subprojects and less severe child diarrhea 
may exist, a post hoc power analysis is explored. Given that specification (3)’s correlation 
parameter’s p-value is just 0.016 above the 10 percent confidence mark of being statistically 
significant, quantitative research utilizes a post hoc power analysis to see how much 
statistical power is needed to suggest that a type II error of falsely rejecting the alternative 
hypothesis was not mistakenly committed.       
To conduct a post hoc power analysis a minimum detectable effect (MDE) is 
calculated, which is the difference in the outcome means between the treatment and control 
group specified at some level of power.  The default power in this case is 0.80.  If the 
absolute value of the estimated parameter in question is greater than the absolute value of 
the MDE then the alternative hypothesis can be argued for with 80 percent statistical power.  
Conversely, if the absolute value of the estimated parameter is less than the absolute value of 
the MDE then the alternative hypothesis cannot be given consideration.  
The calculated absolute value of the MDE is 0.082 and is less than the absolute value 
of the treatment correlation parameter: 0.086.  Thus the power analysis with 80 percent 
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statistical power may be suggesting that RDP water subprojects in specification (3) could be 
correlated with a lower likelihood of a child experiencing severe diarrhea. 
Pictorially, Table 4 below breaks down the reported rates of child diarrhea in water 
subproject villages vs. non-water subproject villages by cycle number.  There appears to be a 
clear inverse relationship between RDP water subprojects and child diarrhea, as all water 
subproject cycles have a lower rate than the non-water subproject cycles. Also, since there 
are no recorded cases of child diarrhea in cycles 2 and cycle 3 for villages that received a 
water subproject it explains the incoherent positive program effect results in specifications 
(1) and (2) from the regression results in table 3. 
 
Table 4: Child Diarrhea Bar Graph with Standard Errors 
 
 
The analysis does not arrive to an accepted program effect result to suggest that 
RDP water subprojects have curbed child diarrhea.  However, Table 4, and the correlation 
results from specifications (3) and (4) from the regression table provide slight evidence to 
suggest there could be some sort of link between the two.  
Finally, it is important to note that the research struggled to collect consistent child 
diarrhea data.  Observations of severe child diarrhea from households living in villages that 
received an RDP water subproject from cycles 2 and 3 were found in the data, however, 
these observed households were also recorded to not have children in the 0 – 5 age range; 
and thus in effort to maintain data consistency these observations had to be dropped.  All in 
-.0
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all, the program preferential rollout and the data inconsistencies are likely confounding the 
results.    
 
7. Sub-Outcomes   
 
Since the preceding child diarrhea results are inconclusive to suggest that RDP water 
subprojects affected child diarrhea the following section investigates for whether RDP water 
subprojects affected a.) improved water source reliance; b.) the time to fetch water; c.) 
adequate water supply at the source; and d.) hand washing behavior.  To note, all the sub-
outcomes were included in specifications (1) and (3) in Table 3 above.  The literature 
suggests these outcomes are the fundamental predictors of child diarrhea, and by testing for 
a change in these outcomes it will provide the research with further explanation as to why 
child diarrhea did not likely experience a change.       
 
7.1 Improved Water Source Use  
In the Solomon Islands an improved water source in the dry season is any water that 
is drawn from either a rainwater tank, a borehole/ drilled well or purchased.  According to 
WHO, any water source that is not considered an improved water source is susceptible to 
pathogen contamination that in turn increases a child’s odds of incurring acute diarrhea.   
 
7.1.1 The Model  
 𝐼.𝑊. 𝑆.!" =   𝛼 +   𝛽   𝑊𝑎𝑡𝑒𝑟  𝑆𝑢𝑏𝑝𝑟𝑜𝑗𝑒𝑐𝑡 ∗ 𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟 !" +   +𝛾  𝑊𝑎𝑡𝑒𝑟  𝑃𝑟𝑜𝑗𝑒𝑐𝑡!"+   𝛿  𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟!" +   𝜙  𝐵. 𝐿. 𝐼. 𝑆𝑐𝑜𝑟𝑒!" + 𝜌  𝑋!"′+ 𝜀     
  
The model is similarly specified as the child diarrhea model for testing for an RDP 
water subproject effect on improved water source use.  The alternative hypothesis is that if a 
village was a recipient of an RDP water subproject, the longer the village has been exposed 
to this treatment effect, and then it is conceivable that households within the village will 
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have a higher likelihood of reporting their dry season water to be drawn from an improved 
water source.  
 
7.1.2 The Results    
Table 5:  
Dependent Variable:  Improved Water Source 
---Linear Probability Model, Clustered Standard Errors at Village Level-- 
Variable DD Strategy (1) 
No DD Strategy 
(2) 
Num. of Observations  n=467           n=467 
Intercept 0.463 0.185 
 (0.554) (0.555) 
Water Subproject Dummy -0.853** -0.188* 
 (0.352) (0.107) 
Cycle Number -0.145 - 
 (0.114)   
Water Subproject Dummy*Cycle Number 0.269* - 
 (0.141)  
Improved Toilet 0.125 0.109 
 (0.0761) (0.0805) 
No. Household Members -0.00728 -0.00835 
 (0.00793) (0.00873) 
Respondent’s Age -0.0188 -0.0209 
 (0.02) (0.0198) 
Baseline Infrastructure Quality ratings Yes Yes 
   Choiseul Province Dummy -0.127 -0.0407 
 (0.153) (0.147) 
Malaita Province Dummy 0.059 0.106 
 (0.157) (0.193) Temotu Province Dummy 0.148 0.204 
 (0.106) (0.136) 
Adj R-Squared 0.247 0.217 
* p≤.1; ** p≤.05; *** p≤.01 
 
Continuing to use a LPM model the parameter measuring for the program effect is 
Subproject Dummy*Cycle Number.  The results for specification (1) suggests that households 
have a 27-percentage point higher probability of consuming water from an improved water 
source, and the statistic is significant at the 10 percent level.     
 17 
Although the result is conceivable, a counterargument would refute the DD 
estimation strategy for measuring for the program effect, since the odds that a household 
gains a higher probability in light of an RDP water subproject would arguably be 
experienced instantly.  Therefore, the outcome mean is likely not a function of time, and 
thus estimating for a program effect by exploiting differences in the outcome mean across 
time (cycle numbers) should not have a considerable amount of variation to utilize for a 
program effect estimate.  
Specification (2) only estimates for the correlation between whether or not a village 
received a water subproject and the probability that a household consumes water from an 
improved water source.  The correlation parameter is Water Subproject Dummy, and a negative 
19-percentage point relationship is found.  The statistic is significant at the 10 percent level, 
and this negative correlated result counter-supports specification (1)’s program effect 
estimate.  Specification (2) could instead be simply suggesting that households from villages 
that received a water subproject in the earlier cycle rounds continue to have relatively poorer 
water infrastructure.  
All in all, the 27-percentage point improvement result from specification (1) should 
be cautiously considered.  Moreover, if this program effect result is accepted, improved 
water source was not statistically correlated with child diarrhea in the main analysis, and thus, 
supports the literature in suggesting that water quality improvements have little child 
diarrhea implications.   
 
7.2 Time to Fetch Water 
The goal of RDP water subprojects was not only to increase the total water supply 
for a community, but to also bring water sources closer to communities (RDP Baseline 
Report, 2008).  The alternative hypothesis therefore believes that the time it takes to fetch 
water for households living in villages that received an RDP water subproject and received 
their project earlier on will be less than households from villages that also received an RDP 
water subproject but received theirs at later date. Furthermore, the time it takes to fetch 
water strongly reflects the amount of water a household has on hand, which in turn suggests 
how often a household hygienically washes; the literature on child diarrhea commonly cites 
that access to water, hygiene and child diarrhea are all substantially correlated.     
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7.2.1 The Model   
 𝐿𝑜𝑔  𝑇.𝐹.𝑊.!"=   𝛼 +   𝛽   𝑊𝑎𝑡𝑒𝑟  𝑆𝑢𝑏𝑝𝑟𝑜𝑗𝑒𝑐𝑡 ∗ 𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟 !" +   +𝛾  𝑊𝑎𝑡𝑒𝑟  𝑃𝑟𝑜𝑗𝑒𝑐𝑡!"+   𝛿  𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟!" + 𝜙  𝐵. 𝐿. 𝐼. 𝑆𝑐𝑜𝑟𝑒!" + 𝜌𝑋′!" + 𝜀     
  
Continuing to utilize the DD strategy to measure for a program effect where the 
parameter of interest is Water Subproject* Cycle Number.  
 
7.2.2 The Results   
Table 6:  
Dependent Variable: Log Time to Fetch Water  
---Linear Probability Model, Clustered Standard Errors at Village Level---  
Variable DD Strategy (1) 
No DD Strategy 
(2) 
Num. of Observations n=457              n=457 
Intercept 2.557* 2.868* 
 
(1.49) (1.454) 
Water Subproject Dummy 1.406 0.23 
 
(0.905) (.332) 
Cycle Number 0.0971 - 
 
(0.241)  
Water Subproject Dummy*Cycle Number -0.484 - 
 (0.382)  
Improved Toilet -0.391 -0.355 
 (0.315) (0.31) 
No. Household Members -0.0257 -0.0238 
 (0.0305) (0.0324) 
Respondent’s Age 0.053 0.0529 
 (0.049) (0.0493) 
Baseline Infrastructure Quality ratings Yes Yes 
  Choiseul Province Dummy 0.253 0.0483 
 (0.505) (0.558) 
Malaita Province Dummy 0.723* 0.61 
 (0.419) (0.444) 
Temotu Province Dummy 1.187*** 1.035** 
 (0.426) (0.487) 
 -0.106 -0.136 Adj R-Squared 0.247 0.217 
* p≤.1; ** p≤.05; *** p≤.01 
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Table 6 above presents the results for the Log Time to Fetch Water in the dry season. 
Similar to the previous results table, specification (1) are the DD strategy program effect 
results and specification (2) are the robustness check results.   
In specification (1), RDP water subprojects are estimated to reduce households’ time 
to fetch water in the dry season by nearly half.  However, the program effect result cannot 
be accepted as statistically significant.  Although the null hypothesis cannot be rejected the 
statistic’s p-value is 0.212, and therefore another power analysis test is explored below.  
The post hoc power analysis calculates that the absolute value of the MDE is 0.461 
and is less than the absolute value of the program’s estimated effect parameter: 0.484. Thus, 
the power analysis is suggesting with 80 percent statistical power that the time it takes to 
fetch water could be taking half the time for households from villages that received a water 
subproject earlier on.    
In summary, the power analysis suggests that RDP water subprojects are statistically 
correlated with households spending half the amount of time to fetch water in the dry 
season.  Although the power analysis discovers that a statistical correlation could exist, the 
time it takes to fetch water was not statistically correlated with child diarrhea in the primary 
analysis. Thus, the research must either conclude that in the Solomon Islands the time it 
takes to fetch water does not determine child diarrhea and counters the literature, or the data 
collected for the research is inconsistent.   
 
7.3 Enough Water Supply  
Did RDP water subprojects improve water sources’ supply?  Household were asked 
if their primary water source in the dry season provided enough water to meet their needs. 
The alternative hypothesis is that households living in villages that have experienced their 
completed RDP water subproject for longer will report their water source’s supply to 
provide a greater quantity than households from villages that received their RDP water 
subproject in a later cycle round.  Given the framing of the question though some 
respondents may have answered subjectively.     
Testing for a change in water quantities is insightful when testing for a change in 
child diarrhea, since the two are closely related. Previously mentioned, child diarrhea is 
understood to be more of a water-washed disease rather than a water-borne disease.   
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7.3.1 The Model  
 𝐸𝑛𝑜𝑢𝑔ℎ!" =   𝛼 +   𝛽   𝑊𝑎𝑡𝑒𝑟  𝑆𝑢𝑏𝑝𝑟𝑜𝑗𝑒𝑐𝑡 ∗ 𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟 !" +   +𝛾  𝑊𝑎𝑡𝑒𝑟  𝑃𝑟𝑜𝑗𝑒𝑐𝑡!"+   𝛿  𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟!" +   𝜙  𝐵. 𝐿. 𝐼. 𝑆𝑐𝑜𝑟𝑒!" + 𝜌𝑋′!" + 𝜀     
 
Remaining parallel to the models already presented, the model is identified to 
estimate for a change using the DD strategy.  Enough represents a household’s reporting on 
the sufficiency of their dry season water source’s supply.  Respondents could answer either 
“always,” “ sometimes” or “never.”  If a respondent answered “always” the string value was 
coded to equal 3; if a respondent answered “sometimes” the code equaled 2; and if a 
respondent answered “never” the code equaled 1. 
To note, an ordered probit model is normally applied whenever the dependent 
variable holds more than two ordinal outcomes, however, in a case when an interaction term 
is applied to a nonlinear model the interpretation of the effect result becomes exceedingly 
difficult.  Attempting to interpret this interaction using an ordered probit model essentially 
requires making sense of the natural logarithm of the ratio of two odds ratios (Karaca-
Mandic, Norton and Dowb, 2012).  For policy recommendations the authors discourage the 
attempt for obvious reasons.  Thus, a LPM is again applied.  
 
 
 7.3.2 The Results 
 
Table 7 below provides 4 specifications of the model.  Specifications (1) and (2) 
estimate for a program effect using the DD strategy, but differ by specification (1) including 
Improved Water Source, while specification (2) excludes this covariate for concerns about 
endogeneity.  Alternatively, specification (3) and (4) are the robustness checks, and similarly, 
specification (3) includes Improved Water Source and specification (4) excludes the variable. 
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Table 7:  
Dependent Variable: Enough Water Supply  
---Linear Probability Model, Clustered Standard Errors at Village Level--- 
Variable 
DD 
Strategy 
(1) 
DD Strategy; Excluding 
Improved Water Source 
(2) 
No DD 
Strategy 
(3) 
No DD Strategy; Excluding 
Improved Water Source 
(4) 
Num. of Observations n=467         n=475   n=467             n=475 
Intercept 3.368*** 3.342*** 3.453*** 3.421*** 
 (0.787) (0.792) (0.759) (0.763) Water Subproject Dummy 0.0497 0.066 -0.0905 -0.0765 
 (0.366) (0.323) (0.117) (0.112) Cycle Number 0.0475 0.0439 - - 
 (0.103) (0.097)   
Water Subproject Dummy*Cycle 
Number 
-0.0548 -0.0567 - - 
 (0.146) (0.132)   Improved Toilet 0.163 0.165 0.165 0.167 
 (0.119) (0.115) (0.117) (0.115) No. Household Members -0.0175 -0.0175 -0.0172 -0.0172 
 (0.0136) (0.0132) (0.0135) (0.0131) 
Respondent’s Age -0.0219 -0.0166 -0.0217 -0.0162 
 (0.0264) (0.0262) (0.0263) (0.026) 
Baseline Infrastructure 
Quality ratings Yes Yes Yes Yes 
Improved Water Source  -0.0208 - -0.0306 - 
 (0.126)  (0.118)  
Choiseul Province Dummy 0.0572 0.073 0.057 0.0678 
 (0.201) (0.201) (0.202) (0.202) Malaita Province Dummy 0.134 0.127 0.131 0.121 
 (0.172) (0.169) (0.173) (0.169) Temotu Province Dummy -0.411** -0.416** -0.413** -0.422** 
 (0.191) (0.19) (0.2) (0.198) Adj R-Squared 0.314 0.314 0.313 0.313 
* p≤.1; ** p≤.05; *** p≤.01 
 
	   	   
The results find that in all 4 specifications of the model villages that received an RDP 
water subprojects are not statistically more likely to have a heightened water supply.  
Moreover, specification (1) and (2), their respected program effect p-values are both greater 
than 0.60; while specifications (3) and (4), their respected correlation p-values are both 
greater than 0.40.  The results are therefore confidently suggesting that RDP water 
subprojects did not impact dry season water source’s supply. 
Although all of the specifications’ program effect and correlation results are not 
statically significant, they all estimate negative point estimates.  Anecdotally these findings 
are similar to what was observed in the field research experience, and on separate occasions I 
observed locals tapping on rainwater tanks to assess how much water was left.  Not all RDP 
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water subprojects installed were rainwater tanks, but the majority were; and thus two sources 
could be suggesting that RDP provided new water sources that are not sufficiently meeting 
households dry season water needs.  
Refocusing on the sub analysis’s goal, since RDP water subprojects had no 
statistically distinguishing effect on improving the quantity of water, while this outcome as a 
covariate in the child diarrhea model was not statistically correlated, the research finds this to 
be one possible explanation for why RDP water subprojects may have had no changing 
effect on child diarrhea.  Moreover, had water supplies experienced an increased change, 
child diarrhea may have had a higher chance of changing also, since the epidemiology 
literature finds that water supply commonly predicts hygiene behavior, while in turn hygiene 
behavior tends to commonly predict child diarrhea, which specification (3) from Table 3 
above finds.  
 
 
7. 4 Hand Washing Behavior  
Household respondents were asked how often do they wash their hands with soap 
prior to coming into contact with food?  The alternative hypothesis believes that earlier 
recipient households of an RDP water subproject compared to later recipient households 
will wash their hands more often before handling food.  Hand washing reflects hygiene 
conditions, and hygiene conditions have an internalized probability of a child experiencing 
diarrhea symptoms.   
 
7.4.1 The Model 
 𝐻.𝑊.𝐹.!" . =   𝛼 +   𝛽   𝑊𝑎𝑡𝑒𝑟  𝑆𝑢𝑏𝑝𝑟𝑜𝑗𝑒𝑐𝑡 ∗ 𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟 !" +   +𝛾  𝑊𝑎𝑡𝑒𝑟  𝑃𝑟𝑜𝑗𝑒𝑐𝑡!"+   𝛿  𝐶𝑦𝑐𝑙𝑒  𝑁𝑢𝑚𝑏𝑒𝑟!" + 𝜙  𝐵. 𝐿. 𝐼. 𝑆𝑐𝑜𝑟𝑒!" + 𝜃  𝐼.𝑊.𝐷.!"+ 𝜌𝑋′!" + 𝜀     
 
The model for hand washing behavior is the same as the proceeding model testing 
for a change in water supply.  Moreover, the hand washing responses are equivalent in their 
coding as the water supply model.  
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7.4.2 The Results 
Table 8 below provides the regression results in an equivalent manner as Table 7 
above.  Specification (1) and (2) test for a program effect using the DD strategy, while 
specification (3) and (4) test only for a correlation.  Moreover, specification (1) and (3) 
include the variables: Log Time to Fetch Water, Improved Water Source and Enough Water as right-
hand-side variables, while specification (2) and (4) exclude them for concerns about 
endogeneity.   
Specifications (1) and (2)’s results find there to be to no statistically significant 
evidence to suggest that RDP water subprojects had an effect on hand washing behavior.  
Their respected effect p-values are both greater than 0.60, and their coefficient signs are 
opposite.  Similarly, specifications (3) and (4)’s correlation estimates are positive, and thus 
support the alternative hypothesis. However, they also are not statistically significant with p-
values in the 0.40 range.  Ultimately, across all specifications the results show no statistical 
evidence to suggest that RDP water subprojects had an affect on improving hand washing 
behavior. 
Table 8:  
Dependent Variable: Wash Hands Prior to Food Handling  
---Linear Probability Model, Clustered Standard Errors at Village Level---  
Variable DD Strategy (1) 
DD Strategy; Excluding 
Endogenous Outcomes 
(2) 
No DD 
Strategy 
(3) 
No DD Strategy; Excluding 
Endogenous Outcomes 
(4) 
Num. of Observations n=447         n=472 n=4447            n=472 
Intercept 1.648** 2.548*** 1.643** 2.567*** 
 (0.636) (0.521) (0.631) (0.509) Water Subproject Dummy 0.0498 0.099 0.04 0.0694 
 (0.198) (0.236) (0.0958) (0.0866) 
Cycle Number 0.00376 0.0109 - - 
 (0.0512) (0.0674)   
Water Subproject Dummy*Cycle Number 0.0373 -0.0117 - - 
 (0.087) (0.1)   Improved Toilet 0.11 0.0807 0.106 0.0809 
 (0.0971) (0.0959) (0.0959) (0.0953) No. Household Members -0.0192 -0.0248* -0.0194 -0.0247* 
 (0.0125) (0.0126) (0.0124) (0.0126) 
Respondent’s Age 0.00649 0.00472 0.00668 0.00481 
 (0.0213) (0.0214) (0.0211) (0.0213) 
Baseline Infrastructure Quality ratings Yes Yes Yes Yes 
Improved Water Source  -0.0487 - -0.0472 - 
 (0.0758)  (0.0739)  
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Enough Water  0.184** - 0.184** - 
 (0.0798)  (0.0795)  
Choiseul Province Dummy 0.045 0.105 0.0785 0.106 
 (0.143) (0.134) (0.148)  (0.136) 
Malaita Province Dummy 0.476*** 0.549*** 0.488*** 0.548*** 
 (0.116) (0.114) (0.12) (0.116) 
Temotu Province Dummy 0.0533 0.0506 0.0696 0.0503 
 (0.131) (0.111) (0.137)  (0.117) 
Adj R-Squared 0.314 0.314 0.313 0.313 
* p≤.1; ** p≤.05; *** p≤.01 
  
	   	   
.   
 
8. Discussion   
 
Amidst my research’s ambition for attempting to identify an RDP water subproject effect on 
child diarrhea, no impact is the suggested conclusion.  The effect results rather find statistical 
significance, which suggest that children’s probability of suffering from severe diarrhea is 
higher when their village received an RDP water subproject. Thus, the effect results have to 
be refuted.  Alternatively, but only suggestive, the correlation results do find an 8 to 11 
percent lower rate when a village did receive a water subproject. Ultimately though, the 
research struggled to test for a program effect with consistent child diarrhea data   
When testing for a program effect on the sub outcomes, RDP water subprojects are 
suggested to have improved water source use by approximately 27 percent, and the time it 
takes to fetch water was cut in half.  Therefore, RDP water subprojects met half of their 
intended goals of bringing water sources closer to the community, but fell short of 
increasing water quantities. 
Furthermore, looking at the relationship between program effects on water sources 
and hand washing behavior was performed in an effort to attempt to explain the lack of 
child diarrhea results. However, since none of the sub outcomes were statistically found to 
be correlated with child diarrhea (with the exception of hand washing) the research overall 
lacked even the ability to identify the common determinants of diarrhea.   
Although no impact on child diarrhea was discovered, this is the common finding in 
the literature.  Furthermore, measuring for minimal changes in child diarrhea amidst 
inconsistent child diarrhea data challenges the odds of finding a statistically significant 
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distinguishing effect. Irrespective of the research’s challenge to find an impact on child 
diarrhea, the analysis managed to discover that RDP water subprojects are suggested to have 
provided cleaner and closer water sources to the communities.  In conclusion, given that 
RDP’s sole mission was not to provide communities with water subprojects, but rather to 
have communities guide their own chosen subproject in an underlining effort to bring 
communities closer together as a group of people, the discovered success of water 
subprojects is respectable.  
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Improved water source means by 
cycle number and treatment status 
with standard errors.  (The higher 
the means the more households are 
reliant on improved water sources 
in the dry season.)  
 
Left Column= Non-water treated 
villages  
 
Right Column= Water treated 
villages 
 
 
Mean time to fetch water (in 
minutes) by cycle number and 
treatment status with standard 
errors.   
 
Left Column= Non-water treated 
villages  
 
Right Column= Water treated 
villages 
 
 
Weighted mean of household’s 
primary water source supply in the 
dry season.  (The greater the mean 
the less sufficient the source is in 
providing enough water.) 
 
Left Column= Non-water treated 
villages  
 
Right Column= Water treated 
villages 
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Weighted mean of the household 
respondents hand washing 
tendencies prior to handling food.   
(The higher the mean the less often 
hand washing occurs before handling 
food.)  
 
Left Column= Non-water treated 
villages 
 
Right Column= Water treated 
villages 
 
Reduced Sample: Child Diarrhea 
means by cycle number and 
treatment status with standard 
errors 
 
Left Column= Non-water treated 
villages  
 
Right Column= Water treated 
villages 
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